The catalytic properties of vanadium oxide catalysts supported on TiO2 from Tioxide were strongly affected by phosphorus and potassium, present as impurities in the Ti02 support. The effects observed were strongly dependent on the type of hydrocarbon oxidised. In the oxidation of toluene to benzoic acid the impurities had a large negative influence on the activity and maximum yield. For the oxidation of o-xylene toohthalicanhydride this negative effect was only observed at relat-. ively low vanadium contents. At higher contents (above monolayer coverage) improved catalytic properties were obtained for catalysts supported on the contaminated TiC2 support. When the phosphorus and potassium impurities were both largely removed by extraction with water optimum catalytic behaviour was achieved at much lower vanadium contents in both oxidation reactions.
INTRODUCTION

In a previous paper [l] it was shown that a combination of vanadium oxide with
Ti02 from Degussa was most effective in the oxidation of toluene to benzoic acid. It is obvious that the effect of promoters strongly depends on the properties of both the catalyst used and the hydrocarbon oxidised. The combined effect of phosphorus and potassium was studied only briefly in our previous papers [1,21. In the work reported here, this effect was studied more extensively as well as the effect of each of the two impurities separately.
When the
EXPERIMENTAL
Materials
The Ti02 used as support in this study was obtained from Tioxide (anatase; 10 g-l). In order to remove the phosphorus and potassium impurities, the material supplied (Ti02(Tiox.)) was extracted with water at 363 K in a Soxhlet apparatus to give the sample which we designate as Ti02 (extr.). The amounts of phosphorus m2 and potassium present in (or on) Ti02(Tiox.) and Ti02(extr.) are given in Table 1 .
Phosphorus or potassium were applied to the Ti02(extr.) support by wet impregnation using aqueous solutions of H3P04 (Fluka AG) or KOH (Baker). The vanadium oxide phase was applied by successive impregnation of vanadyl acetylacetonate (Merck) 
Effect of phosphorus
Three catalysts with different amounts of phosphorus were prepared. At higher phosphorus content, however, it appeared that a lower amount of vanadium oxide could be applied under a given set of conditions, as can be seen in Table 2 
